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A comparative study of Air-ship science narrated in 
“Yantra sarvashwa” and Purans.
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A Comparative 
Study of Air-Ship Science narrated in "Yantra 
Sarvashwa" and purans.
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 Honoraraia for officiating priests. 
 The donor of the sacrifice whose mind is pure bows his head before
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 Again if there are foue half aediculage of elongated type self into 
the roof which is square plan if there are four corner aediculae and 
forty eight small flase dormer windows is there is a base of 
whatoever type desired this is said to suastibandbana which all type 
of elements are suitable.  
0=*/.010=. R_+#,-
Af	*/f3+0*HAA.3/,WA 

\b
 This is the procedure with diagrams which are even now the for 
theose which are odd is given the (main) temple occpies only one 
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square the diagram for the first enelosare is the pitbe (a squares) 
that for the second the stbandila (49 squares) that for the medlan on 
the.
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 Width by one two three of four units (The relationship between) 
the lenghth and the width the ornamentation and the proporations 
of walls and pillars are the same as given above (for pavilions) but 
all the elements which the above the consoles of the entablature are 
like the corresponding ones in temple everything regarding the 
arrangement of rafters conforms with what been laid in the chapter 
on roofs.
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 Now tha sancthuary enclosure are prescribed just as they have been 
given by the experts. They are inrended protect and embellish the 
temple and to contain the attendant’s Shrines as well
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 if the king so desires an underground apartment (may be built) fpr 
the queen and princes which is to be under ground at the end of a 
malika or where the imagination dictates.
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 It is said-that there are thirrty-three heights possible for the linga 
going from on to nine cubits by successive increments of six digits. 
It is said however that for temples of twelve or more storeys those 
thirty-three (hights) start at five cabits whist the increments should 
be three digits when the starting point is on cabits. \2
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 The Rathayukta-Vimana with niches in the rathe-parts, the ornate 
suvarnakuta temple, decorated with serpents !
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 The best Vimana Malini whose sikhara is idecorated with lion 
figures these are the main types in the art of constracting the 
Vimana. \K
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 I remember my ist a (devata) the Lotuseyed who gives release from 
the bondage of the world who liberates from suffering. I shall 
explain the Vimana-bhaga the above of the sacred image the best 
part of the temple for the understanding of namerous disciples and 
men of intelligence. \M
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 That chamber where is the penestal the place in which is the best 
pindika that glorious square shrin (varga mandira) is known as the 
vimana. 


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   In 1899, after Wilbur Wright had written a letter of 
request to the Smithsonain Institution for information about flight 
experiments, the Wright Brothers designed their first aircraft: a 
small, biplane glider flown as a kite to test their solution for 
controlling the craft by wing warping. Wing warping os a method 
for arching the wingtips slightly to control the aircraft’s rolling 
motion and balance. 
 
(1) Wright Brother – Birds of a Feather 
   The Wright Brothers spent a great deal of time 
observing birds in flight. They noticed that birds sorred into the 
wind and that the air flowing over curved surface of their wings 
created lift. Birds change the shape of their wings to turn and 
maneuver. They believed that they could use this technique to 
obtain roll control by warping, or changing the shape, of a portion 
of the wing. 
 
(2) Wright Brothers – Gliders  
   Over the next three years, Wilbur and his brother 
Orville would design a series of gliders which would be flown in 
both unmanned (as kites) and piloted flights. They read about the 
works of Cayley, and Langley, and the hang gliding flights of Otto 
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Lilienthal. They corresponded with Ocrave Chanute concerning 
some of their ideas. They recognized that control of the flying 
aircraft would be the most crucial and hardest problem to solve. 
 
   Following a successful glider test, the Wrights built 
and tested a full-size glider. They selected Kitty Hawk, North 
Carolina as their test site because of its wing, sand, hilly terrain and 
remote location. 
 
   In 1990, the Wrights successfully tested their new 50-
pound biplane glider with its 17 foot wingspan and wing-warping 
mechanism at Kitty, in both unmanned and piloted flights. In fact, 
it was the first piloted glider. Based upon the results, the Wtight 
Brothers planned to refine the controls and landing gear, and build 
a bigger glider. 
 
   In 1990, at Kill Devil Hills, North Carolina, the 
Wright Brothers flew the largest glider ever flown, with a 22-foot 
wingspan, a weight of nearly 100 pound and skids for landing. 
However, many problems occurred: the wings did not have enough 
lifting power; forward elevator was not effective in controlling the 
pitch; and the wing-warping mechanism occasionally caused the 
airplane to spin out of control. In their disappointment, they 
predicted that man will probably not fly in their lifetime. 
 
   In spite of the problems with their last attempts at 
flight, the Wrights reviewrd their test results and determined that 
the calculations they had used were not reliable. They decided to 
build a wind tunnel to test a variety of wing shape and their effect 
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on lift. Based upon these tests, the inventors had a greater 
understanding of how an airfoil (wing) works and could calculate 
with greater accuracy how well a particular wing desing would fly. 
They planned to design a new glider with a 32-foot wingspan and a 
tail to help stabilize it. 
 
(3) Wright Brother – Inventing the Flyer 
   During 1992, the brothers flew numerous test glider 
using their new glider. Their studies showed that a movable tail 
would help balance the craft and the Wright Brothers connected a 
movable tail to the wing-warping wires to coordinate turns. With 
successful gliders to verify their wind tunnel tests, the inventors 
planned to build a powered aircraft. 
   
   After months of studying how propellers work the 
Wright Bothers designed a motor and a new aircraft sturdy enough 
to accommodate the motor’s weight and vibrations. The craft 
weighed 700 pound and came to be known as the Flyer. 
 
(4) Wright Brother – First Manned Flight 
   The brothers built a movable track to help launch the 
Flyer. This downhill track would help the aircraft gain enough 
airspeed to fly. After two attempts to fly this machine, one of 
which resulted in a minor crash, Orville Wright took the Flyer for a 
12-second sustained flight on December 17, 1903. This was the 
first successful, powered, piloted flight in history. 
 
   In 1904, the first lasting more than five minutes took 
place on November 9. The Flyer II was flown by Wilbur Wright. 
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   In 1908, passenger flight took a turn for the worse 
when the first fatal air crash occurred on September 17, Orville 
Wright was piloting the plane. Orville Wright survived the crash, 
but his passenger, Signal Crops Lieutenant Thomas Selfridge, did 
not. The Wright Brothers had been allowing passengers to fly with 
them since May 14, 1908. 
 
   In 1909, the U.S. Government bought its first airplane, 
a Wright Brothers biplane, on July 30. The airplane sold for 
$25,000 plus a bonus of $5,000 because it exceeded 40 mph. 
 
(5) Wright Brothers – Vin Fiz 
   In 1911, the Wrights’ Vin Fiz was the first airplane to 
cross the United States. The flight took 84 days, stoping 70 times. 
It crash-landed so many times that little of its original building 
materials were still on the plane when it arrived in California. The 
Vin Fiz was named after a grape soda made by the Armour Packing 
Company. 
 
(6) First Armed Airplane 
   In 1912, a Wright Brothers plane, the first airplane 
armed with a machine gun flown at an airport in College Park, 
Maryland. The airport had existed since 1909 when the Wright 
Brother took their government-purchased airplane there to teach 
Army officers to fly. 
   On July 18, 1914, an Aviation Section of the Signal 
Crops (part of the Army) established. Its flying unit contained 
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airplanes made by the Wright Brothers as well as some made by 
their chief competitor, Glenn Curtiss. 
 
(7) Patent Suit 
   That same year, the U.S. Court had decided in favor of 
the Wright Brothers in a patent suit against Glenn Curtiss. The 
issue concerned lateral control of aircraft, for which the Wrights 
maintained they held patents. 
   Althogh Curtiss’s invention, ailerons (French for 
“little wing”), was far different from the Wrights’ wing-warping 
mechanism, the Court determained that use of lateral controls by 
others was “unauthorized” by patent law. \X 














 40 
_`*)*
a2 =/
\ w:&3&5'q^j
^ *+34./*	405(=#/13S//5'^Yj
d ./5'^Wp
p $3>&C'	1%C/5'pWY
X *+34./405(C'!&C/5'p^%pp
Y 4./8(4=4%5'd^d
W  %GS//%4>J5'p)^)\pX(W)^)Yd
q 405(4./8(45'XdW
j 	(	%/405(8(45'pX\
\] 4	 4>	/5'd\)YX
\\ 15(&i>\)#	 D
\^ ./13:%D)\]
\d *+34./5'd^q%ddWC'5T 
\p 3X)^X(q)\\
\X QV3\])^)\d=(W)p^)\
\Y 15(&iS//5'^4>)\1'5A
\W I-(^[d[\^
\q $3&i=s	#(=/3}	#(:%5'^])^\
\j ./8dW
^] ./8YY
^\ 1534(/>	#S//\[pW
 41 
^^ 4s#( +C(	&\[\d^=\d[W)^p=\p[p)X)Y[\^)\q)
^]=\X[^
^d $A!+!)3RW[^p=^^[\\[W
^p b6^d
^X *(	/1u *<&Ap)^
^Y (*(	%/31u1r/S//d=Y)\551kS//'p
^W $3V/(W)Y)\^
^q 	/ 43	CW[\\
^j 3C\[j[^\
d] C3'p:	#+	(4
d\ 	(^Wp[\W
d^ 05(\][\]W
dd Tl	 X)^)\X
dp n	 \)\Y)\^
dX |/	 \)\q)WY
dY 1u*(	 \j)p
dW 	3%/	 \)\^)qd
dq IC	 \)q)d\
dj >	 \)\^)\^W
p] 	 \)W])p
p\ /	 \)d])\]^ 
p^ 		 \)p\)dY
pd .0/	 \)pd)^^
 42 
pp T/	 \)jp)\\
pX &	 \)^)d^
pY (	 \)d)^^
pW 03	 \)^)dW
pq h	 \)dY])j
pj s	 \)j)Y^
X] 1uC	 \)Xj)\q
X\ 1u	 \)\\)\Yj
X^ 	(+34^[dW]
Xd A./^[dqYTKtZKYT[
Xp ./*T\[XWuHA
XX ./d[Yp
XY ./,0(^d[^p
XW ./4jp[X
Xq ./\]j[d)p=\]j[p
Xj 1e#+	(d[Yp
Y] ./q[XY
Y\ ./\p[W\
Y^ ./W^[Wp
Yd ./\p[WX
Yp ./\p[WW
YX  S07ALXYC[YTC\Y\
 43 
YY A0 $2YMK
YW A8#7HMYMK
Yq #S/!+*!w#AX\
Yj &A) :Y[2
W] ./ /MY2M
W\ m%3&	+3,V/q[\d=\^[Yq=\p[pd=\^[pp
W^ ./+	&G5'Wpj
	&	3%J=70+(A

,-
Wd 770*3DY2CK
Wp .DHV +TYKCTYM
WX m%3(	 \][\][^d
WY @	 Cp^	z6
WW 4	 4>	XX[d^=dd=dp=dX=dY=p]=pY=pW
Wq H!&+3	 j=\j=^]
Wj 0( &k	. ^[^q= \^[^]= \^[X\= \[^= \Y[^= \Y[^]= ^\[^^=
^X[\Y=p][\p=p][d=pY[\
q] +$P.155, 288/289, 328/29, 386/87, 886/887
q\ ./$D+$$#/*2bbP.500
q^ ./)	++.3HP. 750w#AT
qd ./7B*WA72YTR34(5'\j^[\jd
qp ./$?:D\=^=5'
qX 	&!C	??*(d[pq
qY 4#%);u #uZD ?8H
 
 
 44 
%

%$2G	

 )'.[U"'2=E4)2#!
    (  	 	  *H  yG
 	
'
*!A(+7	3#}R+,-
3#A#*A R7A--
   #/13%#	 /41%:% (*H
 !	 4 b	%%&/1u%5%!w(/3	&
 &64y	%3(#*3	.!w(/((%
 	%( ! m( !   & C	 b%  
 ! 	%  	
  43	 	

 % 2C 	#	%=
 !	(/U2 	%4&G
 *H !	  J S// \]] 94; 	   X]] 4>
 48M	8 `(0(6%2/(%%&	 
 !/4(%	#	%!#%#%4/
  /%(	%44@	(	%	U'
    	
   J !	    5%%
 & 4% / !	= = = i+	= @4%=
 (=//B/02C! w/'



 45 
%$ "2
&)C/
&))
&)5+/2)
   QV3% 405( ( 	/   	( %
405(%2 6/5(/=(/=
	/
!%/%)(3	3344KQ
	b4=#@	/%%/%(>6&	%	
 4>?&	%	
	 ( &	%	 	% &  (+	b
#	  	( ( % ## #/ 13 	%   	0/	%
k#/('
<AA#x+<A	+%IA(+AU+ 3A,-
?!"# U^ U^* #g	* #gA,--
 2
&'
5+/2
   DA 	0/:%	@'
   + <A )	#  Z DA #}+ HI q	+Z
$. H#?H |G'/0*.m*3rD|?c}+ S0uA*/0A
U^/7<}+$	+ $+x  |G' Z #5#U DHUx
/0.GWQ+#D$	+/xA+.3/$U$0.U
.U /0*3rD 7}+A87}+Z/$UA3#&
% a$#fpq#fI/Z@I7I/?0:7  A8
 )	,--2
  #/ 13 1(  a0(3%=*	%=% 
4e1  !/	% 4y</&,-(
	 ( *
(/	%f
	&,-(%+_/	%0%
1%204%#%&'
%$ /
&)'
5+/2)
   !+_/ :%	 (	0/ #	 (
	0/0I	1(B/'
 46 
  +<A )	#
  )7G' /+<A7	#}+0?iiZ
 pq}+0D )	,-K
    !	  &,-(( 1(B/   4>/  5%
S/&(	I/		%&,-(y5</	0/I
( &( 0(5( 	0/ /% +	 % &,-( 
	
4/	%=&%(
	=(%+_/1(
%'
$ 
&)'
5+/2)
   4#=/ / !+_/8  
  / 	 4 % / 	0/ @1 I	% % 	
R#*:X[\P//(/:6/% ##	%
 d^/%##+_/4	#/13	%':%	
13	
(! d^/! 1('
 9\; M+_/ 3& M+_/ 3  / 9^; &./ /
9d; +	+_// 9p; 4	/ 9X; 0(5(+_//
9Y;*	w/3 /9W;n#_@/9q;+: %&,-(/9j;T /
9\]; s63&/ 9\\; 6#/ 9\^; / 9\d; (/
9\p; #(06/ 9\X; 	*y%3 / 9\Y; (06%/
9\W; (/ 9\q; &,-(y@/ 9\j; y
3&-/
9^]; ! C%/ 9^\;  &./3/ 9^^; _!4	 /
9^d; &,-(	%/ 9^p; &	%/ 9^X; &3 /
9^Y; :!4	 / 9^W; +3&(/ 9^q; +:/
 47 
9^j; 4>/&.// 9d]; 0	 > !4	 / 9d\; 0(/
9d^;*M	6/)
   (/%B/P/!+_/ %##
! 	'
  UA8/*:3#W+{3A(I*U+IWA7<#7
  % W/7 )	,--M
   +_/3 %	#! '
 \'(##*	4(6%JC%
'2=E4
   3 :	%49#; @%%=@%9#;(
@k% (:%4*31	 9(1;	 9z; 	 9A6; 6 9)
4%4;(%3C66%9d#;1%9M3	;(%
3C64%%6%!	/%4%(A%%(%
6% ( A% 	  	%  ?/ 4% #% & ' 3)3
/%3%)3%4%
	#'

%$ A,)(_)*,b*42242
'
 ,	
@13	4#/&*r@	'
   #/&*(&*//@1
4>?(% 	%)
 RA7?N0A8$e# #tNO3A_7}+A#$#//Z$!+7}+Z
W)?NA0$/m:+:eus.AIV 7V ?2
 IA#/. #x A*7B3g)	A(7+A $<+ +#0
$! /Q+3#A	 +H+,--T
 48 
   #/&*p\%X\@j2	q]]33p\
	@Cb&,-($y3!441	(6
#/&*'W)%?/+++0A8e,- #t*R#
71+ NO3# ++ A_# A :+ 7.I+ A##
S:+I+ *D $+H+,- + *0 *#+ )
'89:,--X
 %(_)*,*
   &i	 	
  @1 3	 4 1% 
0:#/%0:/&0/(o!	 A
 ' 153  &0 P/   '  =#+ 	{#u,
M!K-
 4>%B/P/13@
	{#u+}+0!#*V A++
+/R'#DA*/0}+<	+0A8+,--[
   s0:/#/(! &,-(	 (%
#(+_//		% # %&,-(/(
0:/#/1(%	U)
.A?+./%E7+A8#?#,-
A.:H7}I3+7	#:+$+,-
;I0$+U7	p+#	{#u,--;I/,--\
 #2	
   	(	

	/ @13	%'
B/4+:	 (i	 	/ '
   RA0O	Q+#,2!M4>%B/P/#/
	/ ('
 49 
4}+#0A0NO#0A!LuA,-
c'H&3#)?3A/,--
A!LuA#0}I7	0 +,-
+IJ**V hRA GWg+#,--]
   (,i	    	/  6 :J
!	Xd^,i	 	'
c3.)?:?3R7#+,-
%7/0i  *7+$	;+HV +,--b
   s > B/4:% C / >i= i1 )
> %## #/	/ 
		%'	
		
 2 	#/&i	(
&*= 0:/ 	/  % =#0(=#_/ +C
	
	#(  ) #+y= B//(= /k= /s13=
@:/!3%B//!&'

%$% 24'
5
   8 R/% 0( / ( 4 : /%
1(%	#4	#( (@143		%(#	%
S//	%	(/'7/		
&3%#	
	 %&./	(4*%!4>)
#?G/#O&+
!
    4>% B/P/% C : b  4 4~/
		: C2%&		(
b%4	#!5(
	(/%(%	#% %
 50 
28= (%  ( 4P/ 
	  (	% (  0 :
6%##(6%/6:8(/'

   4>%B/P/#/13
9\; C	b&@1%	(/)
NO&#I!#<	?(D8D*g:	(+,-
A7?#+##?7}+	#?+,--
9^; C4/(%+3&(+	(	%&(%
8 `! 	%	%&'
Rc7##:+0?:+,-
;+W#}+##?Gp 7	+,--
9d; %	b(44~/(	@(/&
	(/:/&0&	3b	/ 
/L&'
?(D8/*g:#?G	<	+#?+,-
;+W#}+}+#xA7?#A8+,--
   QV3</ b%C 9C%; (	C	
	(/B/&'
 R#<U7#*I((3HA	I,-

2
   b%## !5(
	  %3	 1 '%
b%  	  (  4 	%( % & ' % b%
(% %3	##%b&((+	bC:46/'
 8   %3	 0( / ( ( b  	  @1C%
?/!w(	%&'(b(	1
>	 (/		(%	=4/=@%%=1=
 51 
@%=C%==	3	0(=3	% 	 6  %3	 %
(	((/	%&'
   	  S// 	  :%	 #/ 13
(%+	0G	%(42%4	#(
f!/	(/'
R3#),-!K
   	
  4>% B/P/ &* 	 #/  
44(%'
4}+3#)7.A#RA8-
+##/)V e D.,--K
   /	# y+	
):3#)$ )H#O7,-
4ee0}+!#<	7.A#)I,--
+I#a73#)# D.,-
V H+7	#0:+)$,--M
    46 !	 	%  % 	# : mf
 B/(4#/&1 	%	#
4% ##	'
..NO3.<IA7&'H&3#)A,-
+I#?I0I*e;+A++,-
+*.L# R$#+,--;I/,--T
   #/ &* % 	#(k@	 (
 E(P/'9\;44*9^;4C4C9d;*,.'
%	#:1%24 m(!/	
Z&%(%&/(46!	%(%	#@1
/%1(! '
 52 
 9\; &*%/ 9^;T  9d;T  9p; 	 9X;~(5: 9Y;%	
9W; #S 9q; V(5: 9j; 	 9\]; &%( 9\\; 	
9\^;~9\d;	9\p;&k/5(9\X;9\Y;(
	'

%$ 2'
5+!),2=!
   #/ 13 	( 
	 	#( 	0/H	 
!	  # (/ +3&%B/P/	 = (  '
4	4	%(##	%&(	%%&/=
 !	% % 	# 8 / (  	%(  4#  @1
</'
 #L# #):#3#+R,-
	+G$#?#?+#?/:#,--X
    4# 3%)3% ( 
	 / ' 
S==C(=#_(=>(=#(=(=
3b (= (= (= 	@(= 0(~(= (/V(=
(	%(=(%('(/%(&,-(%
/'(	&%#(U'#/&*./
4%8 0(7/	 (	%./	>%
C% 	  4% (%4 	C @ 2	 J4
9p\=X\=]j=q]];1 :0(	>(&,-(!6'



 53 
'
5+2=!
   ! 9\;	@9^;C9d;?/
9p;&,-(9X;$y'
   &*%/&0&	 %#! /'
>%C%N	 O4%9(%4	C@2	J4;
9p\=X\=]j=q]];1 : 0(	>(&,-(!6' (% (:%
4P/>==0===(=4./4
  4#	  	% & ' : 1  # 
#B/'E+C#34		-(|
   Cc '  1 	@ 4( 	C   @ J4
9W=]d=q]]; C 1%& 	C J @ 14 9^^=]q=]]^]];
?/1	C@ 4 9^=]j=]]=d]];&,-(34	C
@  4 9\]=]\=]]=d]];  $y %4 @ J 2	 14
9d]=]q=^]];1 :0(	1 )k%+ (4	
'  # 3	  !./ 1      %
4#	% yG &*%/ &i U 	@  !%
#  4%$(+	b0(	>  4#	 : /V/'
C %2%#4% 0(	( 4%
: /V/$y %2%/	4%
0(	4./:/V/'# k%+ (
4		B/'
   &,-(40U '
3?3* 	{# :A8**:#+,-
?+.D	#1)$U7	#,--[
 54 
   #/		
/+V g>01/.{37	+7#$,-
W#: #0?#00|#0?/0	+ #:,--\
! 
    /   4/ 3>	 4% #  &
%5%(	%1%2(	4%4&6/	%3&

%(	% 3>	%H*+ +3)3 0 ) &,-(1% (
(&,-(*0(U '
+/+#	+A$#/W/7+,-
	#5?0/?7}++		(+,--
;I sA8!37}+#I+	$+,-
*!}+Q+7}+HA):A8,--]
  42(/	&,-(/	4/%%1'
,
   %4#	 	(/(8+3&>=
{= A	= 3b = V= *Q./= /B/= 8&  ( +3&
	 4> 5%dY]9&+C%;%+	((/)








{
^W] 
>
j] 
3b 
\q] 
A	
dY] 
SW 
^^X 
N.E. 
pX 
h
\dX 
WN 
d\X 
 55 
   &./3 /%B/P/:%#/13&%
(	%	*y%:	 3(%&,-(8+3&
2/(dW!	&	13 4	@! >=
{=A	=3b P/$yS/ 	@%+3& / (&
9+C%; > j] 3b  \q] { ^W]  A	 dY] % 	%(
4P/!  / /	% /'3 k	 ( 0G
42)
+	vIU7#	7}I+*'#+A8+,-
pq}+A:/7;+GWA++,--2b
   34	4!4
$03#AWH+	?$0$!+#,-
t3H$!+#+/*+$+*R,--2
    !   4# /  +3& 	%( 	
'
     +3& 8  / ( +3&(/ 
}!4	 /%##}k	%7/J+3&*	
//)
  R/7G*+
   *uW :#$0}IRD,-
   ?8)#:/7G*+fp+#,--[2,--22

%$ 2@cC ,4 /#C 	1.C=/)=)" 
&)4
/)224'd/
   (0%/ 1(B/ !    !	%
&/(	'

 56 
 2	
,/_@c
    1(3!   !	%C(
(#(06/=	*y%3 /(06/(1(%
 ( !  / !/ 3&( #/ 13     
4%(%C(/'1%(%(/'%
_(%6'7/	($y%1%R+3&(
	(/./	( S//1(B/! 1(	 
9(C0;! %9^^;1%&(1(%
((S/	@%:(/S/	@%%T==&	3Q(
#%	)%	 % (	% 4@> 5%C6%&
C6 (	 / 	( / ' ./	  C( 4/  A
9Airport;CS2/S2	2
/	(/'+_/4	1(B/'
A7?#L#	/7A8+,-
?8)70*RDH+ 3#+0A8+,--2K
   (43	!	 	:%	#/13
  & (	7/	  8 / ./	  1$ #_
94C#_;4\qq9+C%;/@#% S/'
#	S	(!(	'
+<	#x	?#?+#$#+,-
+##50t?#*+R.,--2M
% ,4/#
   & &3 @% / ( / &	 w:
&3&@'
 57 
   A7CA7S4=(+	b=# (.=
4>?yB/= 40(M B/w(= &= 0`( / !: 	
4/% 3>	0= 8 (+	-(0(= 8=V= b%=
& %8&=C%&@6C'
   &%.A#>(% 8&%=/%=
V=9;%5%.a/4*%P/&3$(
>6&E:&  J ( & /'  7/	
% ## /  ./	  &    	( / '
&% (%+	3 kB/'
A7*V DA#<	R+*RA8+,-
9\; &/ 4>/+	 %.a	% \^^ &,-( 
&	%3(1(B/'
9^; &((	@27/0%82/'
A7f0i <D?c	$+,-2T
9d; & C 	*y%	/(%3	 		
 &,-(   ( 0 % ./ 1J / ' & 
6	'./!	$y4a('
9p; 0%1%20	:	0&'
+RG' #	A(I7	D+,-2X

 	1.
   /:   # >(  !@ (o'
	 ! %R( 	% &( %= (/ !#%6%3)3
 58 
1(B/'	 pj '!/6 pj
((/	(/=&C(>	
!(/./	(3/(-/	((/'7/	
(3/./	 (5%	&(	%&'7/	(C
./	C( 5%&(	%&'/4(+	b
C	 b% (  @1 41  (	 	0/ !	 
1(B/)
   +&3!A : W$7}+ /7Q+#O77
7+ 7}I # ` +pq}+ + 0t/*: %  0t
A#7}+30tW :IcgNO3IW/7A8 )	,--2[
   /(	 &!	%+	%1%	/
41%&3&4%#:&/41
/(!	%E &,-(! 4#	/
	/=
B/= 3 4  !  4# 		 /  = 7/	 
S	(/Jumping(P/	 //'/V
4* (&% (> (=>(= !(= &#= b%= 4= 4	=
(=5{=	=s4(41/4'_/C
4(	!	/' /3%)3%E&,-(
	E(!./E(
 /' / /4% (/% &,-(%
/4	b 	%&/'+_/4	U '
+A:A3+0	R*#++0t+ #,--
HIA*!A0+3*'+	,-
*H+0*!3	i/=3#x#?+W0+,-
S+*?	+%0HI	#?+,--
/!|x	+#'@.G#3#+A8+,--2\
 59 
    	 : 6 ( 	 !(1 	  (
!#C/#/+C4E:'
W+'DANO+ :,-
   / !%&C	 / 	%(/!
/ E(	= 4>?(	= &6(	 ( !  3(= S/( 
./(4(	(/'+_/4	U '
+W)?:*D#$?<D0,-2]
 "
&)4'7)24'd/
   % 	# 4 ( / 41 @1 . '
(=(/%#(.(/	U 
	   P/  *  !	  '  d^
* /(4/ 1(B/(d^/(?0:
	/
	%	#(f(&+e	 (%1:(%
!	% *=  !	 3  #1= (1 m( (
!	!%&%39y;(21 !	
#_=C=6=	3=1	=(!	#	/4	
/4/%1(/#(/(	(/'

%$M A154,e)f1545g
   	
@1&G#	% &iA#/
 k@ /| ' ( /40 :%	 #/ 13   
#	  %(	(%%&/ :
! 	0
		3:1u%!w(41%
 60 
&(=:	%bR=b(.
3$(-/+I	0/I1J'
   /40 #/ 13 4*%  H f(
3= %%3%4	0(%=1+e3(I S/ (=(
		
! 	%me>'
)/#)/#H:6?:*V+?0m,-
7	A $ %&W:*IR+,--
   #/ 13 $//&0 ! ( ( k%+
	 !  	%    >($/3 (	($/3 &*
3J 3 C-/3	%##	 % (
 1u%	
   ## 	% '   !
%	
	P/(3#4	! (
	3	'
+/.33#A+I*zx<JQ+#,-
4i #+*H#7LWU#AA#uA#x,--
NO!}#/# * * $?+,-
4}+	/mmg!:'89WQ+R/ +,--Kb
   #/ 13  !#% #/ k@	  (
	/ =&*= =#0(=#_/ C%	
 >
/0(! ('
 ::#x7.AU??c	*+	+R,-
A8:D0<NORU#+7	A(+ 	,--
<AL#+	+R.,-
AB*#/0t#uW/H*A,-,-K
   #/ 	/  &*= = #0(= #_/  +C
	  /H >  	%   / %
 61 
$$/%			%25(	=0(5(I
	
	%##	%=(,k% (H
.0/==</=B/4=	=%=0(1=	3=
&-:/= 8M	   #/ ! *H !	  !#%
4>#%0=&jY&G%/3% /40
%'(dY!#%#/|/##$y0
	U'

 A1#2
g,)+4154=E
7)4'Q5
 9\; (.	%   9^; &k
 9d; &(   9p; *k
 9X; &(((   9Y; &1%
 9W; 37(.4	/  9q; QV3/95(;
 9j; Q(k   9\]; ,	
 9\\; 	!	    9\^; Ck
 9\d; C /   9\p; +_/4	
 9\X; *3%    9\Y; @:4
 9\W; @:/!3%  9\q; @:/$
 9\j; @:40   9^]; ( /S//
 9^\; #	1   9^^; $3*0(
 9^d; R40   9^p; 3 !	 
 9^X; 3 &0   9^Y; 3 k
 9^W; y!	    9^q; (40
 9^j; >!	    9d]; k4>
 62 
 9d\; /4k   9d^;  /
 9dd;  /	   9dp; :k
 9dX; :!3%   9dY; +}1
 9dW; k  9dq; !#4	
 9dj; 	40		.	  9p]; 40
 9p\; +	#,$y  9p^; !/:
 9pd; 	&   9pp; !#	%
 9pX; 15.C   9pY; 1$3+	
 9pW; 1uC4	   9pq; i1$
 9pj;  y+	  9X];  !	 
 9X\; >!&   9X^; >k
 9Xd; 	k   9Xp;  	.	
 9XX; /40   9XY; /$k
 9XW; /1$3   9Xq; /$!	 
 9Xj; /40   9Y]; /$k
 9Y\; /1$3)^   9Y^; /$!	 
 9Yd; /$k(   9Yp; 	>S/
 9YX; &,-(!	   9YY; 	.	
 9YW; (o!	   9Yq; 	0/
 9Yj; 4   9W]; 	 [40
 9W\; (   9W^; k%+ (
 9Wd;  40   9Wp; /(.!	 
 9WX; M	+	   9WY; #+y
 9WW; *<M	(   9Wq; B//(
 63 
 9Wj; &33	%   9q]; &31
 9q\; &,-((   9q^; &,-(40
 9qd; &,-(%   9qp; &,-(*&(
 9qX; &,-(4>   9qY; & 	/4#+y
 9qW; &*%    9qq; &e
 9qj; C   9j]; 4&31
 9j\; 4*3%   9j^; 4+_/C
 9jd; 40		.	   9jp; 40	3 
 9jX; b%	%:k   9jY; !	 K2

2,)5!"	
K)2/
   #/+C'
+#0!#}+*?$#/RA8,-
R#}+S0<NOR#+R.JQ+#,--
 #t?	nA#u3g7++x	(+,--KK
   +C	 	@ 4(	C  @J4= C_ 1%&
	C J4= ?/ 1 	C @  4= &,-( 34 	C @
 4=$yC @J2	141(B/'k%+ (
	'

%$N 2Q/G")
   %4% &(3% !	 6 3/ : @1 o> 
	U./		8:1(4&	%43/1%
	%3%%'7/C%3/1%2C:|(
 64 
(./>%{A	%3b +3&%8 +3&:
 (	% ./#C%'
   	(%/405(*+3*+		 =(
/%#(((1(%'*+3*	 63(=
Q/(/:0%1%20	
 :  	/ &=     /% 1 : 
o/L(:	%(U.S.A.)	8:143:3	 %/
 3%/   b * _( % 3&3&$(	% /
@14	613%%'

SUBSECTIONS : 
2. Application    10. Landing climb performance 
3. Definitions    11. Landing distance required 
4. Take-off weight limitations 12. Obstacle clearance 
5. Landing weight limitations  requirements 
6. Accelerate-stop and take-off 12A. Alternative take-off area 
 distance required    requirements 
7. Take-off climb performance 14. Aeroplane configuration and 
8. En-route climb performance  procedures 
9. Approach climb performance Teamsitional and savings 
 
2. APPLICATION : 
2.1 Subject to paragraph 2.2, this section applies to: 
 (a) all turbine powered aeroplanes having a maximum take-off 
 weight in excess of 5 700 kg; and 
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 (b) all new type of piston engine aeroplanes having a maximum 
 take-off weight in excess of 5 700 kg placed on the Register 
 after 1 june 1963. 
2.2. For paragraph 2.1 : 
 (a) a certificate of airworthiness for the aircraft must be in force; 
 and  
 (b) the certificate must include a statement to the effect the the 
 certificate is issued in the transport, commuter or normal 
 category. 
 Note 1 The only normal category aeroplanes with maximum take-
off weights exceeding 5 700 kg are SFAR 41 aeroplances. See 
paragraph 7.6. 
 Note 2 Aeroplances of maximum take-off weight exceeding 5 700 
kg and nt subject to section 20.7.1 of 20.7.1B or the Civil Aviation 
Orders remain subject to subregulation 235(2) of the Regulations. 
 
3 DEFINITIONS 
3.1 In this section : 
 accelerate-stop distance available means the sum of: 
 (a) the length of the take-off run avaible; and 
 (b) if stopway is provided --- the length of the stopway. 
  
 approved foreign flight manual, in relation to an aeroplane, means 
a flight manual for the aeroplane approved by the relevant 
regulatory aviation authority of the country where the aeroplane is, 
of was, manufactured. 
 
 clearway means a defined rectangular area at the end of a strip 
centrally located about the extended centre-line of its associated 
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runway and declared to be available as a suitable area over which 
an aircraft taking off can continue to climb to the minimum height 
required to establish obstacle clearance. 
 
 contaminated runway means a runway that has more than 25% of 
the runway surface area within the required length and width being 
covered by: 
 (a) water, or slush, more than 3 mm deep; or 
 (b) loose snow more than 20 mm deep; or 
 (c) compacted snow or ice, including wet ice. 
 FMS means the flight management system of an aeroplane. 
 
 gross flight path means the flight path it is assumed an aeroplane 
will follow whenflown in a particular configuaration in accordance 
with specified procedures in ambient conditions and that is 
established from the aeroplane’s certification performance data 
representing the average fleet performance of the aeroplane type. 
 
 landing distance available means the length of the runway 
declared to be available and suitable for the ground run of an 
aeroplane lending. 
 
 manufacturer’s data manual, in relation to an aeroplane, means a 
publication (however described) produced by the manufacturer of 
the aeroplane as a guide for the flight crew in the operation of the 
aeroplane. 
 
 net flight path means the gross flight path of an aeroplane reduced 
in elevation or extended in length by margins specified in this 
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section. The margines are to allow for factors such as deterioration 
in aeroplane performance to obstacle clearance. 
 
 RNP means required navigation performance as displayed to the 
flight crew by the FMS. 
 
 RNP containment means the distance: 
 (a) either side of the planned flight path within the limit of 
 which the aeroplane will be contained; and 
 (b) not less than twice the selected RNP type. 
 
 RNP type means a level of navigation performance capability 
expressed in nautical miles and specified in the aeroplane’s flight 
manual to indicate the minimum navigation system requirements 
needed to operate in an area, on a route or on a procedure. 
 
 RNP-capable aeroplane means an aeroplane: 
 (a) that is approved for area navigation (RNAN); and 
 (b) that meets the RNP capability necessary for an approved 
 RNP operation in accordance with the aeroplane’s flight 
 manual; and 
 (c) whose FMS permits the RNP type to be selected and 
 displayed to the flight crew. 
 speeds: 
 V1 means the take-off decision speed; 
 V2 (wet) means a reduced V1 established for use on a wet or 
 contaminated runway; 
 V2  means the intial climb out speed which is not less than the 
 take-off safety speed; 
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 VR  means the speed at which aeroplane rotation is initiated by 
 the pilot during take-off; 
 VS  means the minimum speed in a stall or the minimum steady 
 flight speed. 
 stopway means a defined rectangular area at the end of a runway, 
centrally located about the extended centre-line of its associated 
runway, declared to be available as a suitable area in which an 
aeroplane may be stopped after an interrupted take-off. 
  
 suitable aeroplane means the sum of: 
 (a) the length of the take-off run available; and 
 (b) if clearway is provided --- the length of the clearway. 
 
 take-off run available means length of runway declared to be 
available and suitable for the ground run of an aeroplane taking off. 
 
 the Regulation means the length of runway declared to be 
available and suitable for the ground run of an aeroplane taking off. 
  
 wet runway means a runway that: 
 (a) the length of the take-off run available; and 
 (b) if clearway is provided --- the length of the clearway. 
 
 take-of run available means the length of runway declared to be 
available and suitable for the ground run of an aeroplane taking off. 
 
 wet runway means a runway that: 
(a) is covered by surface water not more than 3 mm deep; or 
(b) is covered by slush or loose snow equivalent to surface 
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 water not more than 3 mm deep; or 
(c)  has sufficient moisture on the surface to cause it to appear 
 reflective, but without significant areas of standing water. 
Note The distances and areas mentioned in the above definitions are normally 
declared to be available by the national aviation authority. In Australia, 
they are specified in Aeronautical Information Publications but may be the 
subject of a separate approval from CASA. 
4 TAKE-OFF WEIGHT LIMITATIONS 
4.1  For the purposes of paragraph 235 (2) (a) of the Regulations, the 
maximum weight that an aeroplane to which this section 
applies may not exceed at take-off is the least of the weights 
determined in accordance with subparagraphs (a) to (d): 
(a) a weight at which the take-off distance and accelerate-stop 
 distance required under subsection 6 for the aerodrome 
 elevation, ambient 
 temperature, wind component along the runway, runway slope 
 and runway surface conditions at the time of take-off are 
 equal to or less than the take-off distance and accelerate-stop 
 distance available in the direction of take-off. Approved 
 declared conditions may be used instead of the ambient 
 temperature and aerodrome elevation; 
(b) a weight that will permit compliance with the take-off 
 climb requirements mentioned in subsection 7 taking into 
 account either ambient temperature and aerodrome elevation, 
 or approved declared conditions; 
(ba) a weight that will permit compliance with the obstacle 
 clearance requirements mentioned in paragraph 7.5 and 
 subsection 12 for take-off from a dry runway (whether it is 
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 dry or not), and taking into account either wind conditions, 
 ambient temperature and aerodrome elevation, or wind 
 conditions and approved declared conditions; 
(c) a weight which will permit compliance with the en-route 
 obstacle clearance requirements specified in subsection 12; 
(d) a weight which, allowing for normal consumption of fuel 
 and oil in flight to the destination and alternate aerodrome, 
 will permit compliance with the landing weight limitations 
 mentioned in subsection 5. 
5 LANDING WEIGHT LIMITATIONS 
5.1 For the purposes of paragraph 235 (2) (b) of the Regulations, the 
maximum weight which an aeroplane to which this section applies 
may not exceed at landing is the least of the weights 
determined in accordance with subparagraphs (a) to"'(c): 
(a) a weight at which the landing distance required in 
 accordance with subsection 11 for the aerodrome elevation, 
 wind component along the runway, runway slope (when 
 exceeding 1%) and runway surface conditions at the 
 time of landing, is equal to or less than the landing 
 distance available in the direction of landing; 
(b) a weight which will permit compliance with the approach 
 climb requirements specified in subsection 9, taking into 
 account forecast or ambient temperature and aerodrome 
 elevation or approved declared conditions; 
(c) a weight which will permit compliance with the landing 
 climb requirements specified in subsection 10 taking into 
 account forecast or ambient temperature and aerodrome 
 elevation or approved declared conditions. 
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6 ACCELERATE-STOP AND TAKE-OFF DISTANCE 
 REQUIRED 
 
6.1 For subparagraph 4.1 (a), and subject to paragraphs 6.3.4 and 6.4, 
 the accelerate-stop distance required is the distance set out in the 
 flight manual. 
6.2.1 For subparagraph 4:4 (a), and subject to paragraphs 6.3.4 and 6.4, 
the take-off distance required is the distance set out in the flight 
manual. 
6.2.2 Subject to paragraph 6.4, if the take-off distance required at the take-
off weight selected by the pilot in command is greater than the 
take-off run available, the pilot in command must ensure that: 
(a) if the flight manual sets out information about take-off run 
 required - the take-off run required does not exceed the take-
 off run available; or 
(b) if the flight manual does not set out information about take-
 off run required - the take-off distance required does not 
 exceed the take-off run available by more than the lesser of 
 60 metres or the length of clearway included in the take-off 
 distance available. 
 
6.3.1 For a take-off from a wet or contaminated runway, V1 may be less 
than V1 appropriate to a dry runway but not less than V1 (wet). 
6.3.2 V1 (wet) must: 
(a) allow the aeroplane to reach a height at least 15 feet above 
 the runway after the aeroplane has: 
  (i) suffered an engine failure that is recognised by the pilot 
       at V 1(wet); and 
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  (ii) travelled a distance along the runway equal to the take-off 
       distance required; and 
(B) subject to paragraph 6.4, be determined from the flight 
 manual or the operations manual for the aircraft; and 
(C) not be less than the minimum control speed on the ground 
 (Vmcg). 
6.3.3 For a take-off from a wet runway: 
(a) the take-off weight must not exceed that permitted for take-
 off from the runway when dry under the same conditions of 
 ambient temperature and wind component along the runway; 
 and 
(b) either: 
 (i) if the flight manual or the operations manual allows the        
      take-off distance available to include clearway-the take-
      off run required must not exceed the take-off run  
      available; or 
 (ii) in any other case - the take-off distance available must 
       not include clearway. 
6.3.4 Subject to paragraph 6.4, for a take-off from a contaminated 
 runway: 
(a) the accelerate-stop distance required and the take-off distance 
 required must be: 
 (i) the distances set out in the flight manual or the operations 
     manual for operations conducted on contaminated     
     runways; or 
(ii) the distances approved by CASA for operations conducted  
     on runways covered by slush, snow or a depth of water; and 
(b) the take-off weight must not exceed that permitted for take-
 off from the runway when wet under the same conditions of 
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 ambient temperature and wind component along the runway; 
 and 
(c) either : 
 (i) if the flight manual or the operations manual allows the 
      take-off distance available to include clearway - the take-
      off run required must not exceed the take-off run     
      available; or 
 (ii) in any other case - the take-off distance available must 
       not include clearway. , 
6.4 For subparagraph 4.1 (a), paragraph 6.2.2 and paragraph 6.3.1, an 
aetoplane engaged in private operations must be operated so that 
compliance with the runway length requirements is demonstrated 
using data set out in: (a) the flight manual; or 
(b) the manufacturer's data manual; or 
(c) the approved foreign flight manual. 
Note The data contained in some manufacturers' data manuals is unfactored 
and makes no allowance for degraded aircraft performance. 
6.5 Nothing in paragraph 6.4 affects subsections 7 and 12. 
7 TAKE-OFF CLIMB PERFORMANCE 
7.1 In the take-off configuration assuming failure of the critical engine 
so that it is recognised at V1, art aeroplane must be able to climb 
without ground effect at the speed established as the speed at which 
the aeroplane becomes airborne and in this configuration, without 
landing gear retraction, achieve a gross gradient of climb which is 
positive for two-engined aeroplanes, 0.3% for three-engined 
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aeroplanes and 0.5% for four-engined aeroplanes. 
7.2 In the take-off configuration that exists with the critical engine 
inoperative and the landing gear fully retracted, the aeroplane at 
speed V2 must be able to achieve a gross gradient of climb of at 
least: 
(a) if the aeroplane is a commuter type aeroplane - 2%; and (b) 
 if the aeroplane is not a commuter type aeroplane: 
(i) if it has 2 engines - 2.4%; and  
(ii) if it has 3 engines - 2.7%; and  
(iii) if it has 4 engines -- 3%. 
7.3.1 An aeroplane may be accelerated in level flight from V2 speed to 
final take-off climb speed at a height above the take-off surface that is 
the greater of:  
 (a) 400 feet; or 
 (b) the height necessary to achieve obstacle clearance in 
 accordance with paragraphs 121. and 12.2. 
7.3.2 During any such level flight acceleration manoeuvre, an aeroplane 
with the critical engine inoperative must have an available gross 
gradient of climb of at least: 
(a) for a twin-engined aeroplane - 1.2%; or  
(b) for a 3-engined aeroplane - 1.4%; or 
(c) for a 4-engined aeroplane - 1.5%.  
7.4.1 In the en-route configuration existing at the end of the level flight 
acceleration manoeuvre, an aeroplane must be able to achieve a 
gross gradient of climb of at least: 
(a) for a twin-engined aeroplane - 1.2%; or  
(b) for a 3-engined aeroplane - 1.4%; or 
(c) for a 4-engined aeroplane - 1.5%. 
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7.4.2 The gradient of climb must be achievable at final take-off climb 
speed with the critical engine inoperative and the remaining 
engines at maximum continuous power or thrust. 
 
7.5 In determining the net flight path of an aeroplane to show 
compliance with subsection 12, the gross gradients of climb 
achieved in paragraphs 7.2 and 7.4.1 must be reduced by 0.8% 
for twin-engined aeroplanes, 0.9% for three-engined aeroplanes 
and 1.0% for four-engined aeroplanes. Similarly the horizontal 
distance to accelerate in compliance with paragraph 7.3.1 must be 
increased due to the acceleration reduction equivalent to the climb 
gradient reductions specified in this paragraph. 
Note The net flight path and the gross flight path may be considered 
identical when the aeroplane is in the take-off configuration described in 
paragraph 7.1. 
 
7.6 In this section: 
commuter type aeroplane means: 
(a) a SFAR 41 aeroplane; or 
(b) an aeroplane that is certificated as a commuter category 
 aircraft. 
SFAR 41 aeroplane 'means an aeroplane that: 
(a) is certificated as a normal category aircraft; and 
(b) is such that an applicant under part 4 (c) of SFAR No. 41 
 would be entitled to a type certificate amendment or a 
 supplemental type certificate that shows compliance with 
 Annex 8 to the Chicago Convention in relation to the 
 aeroplane; and 
(c) is operated in accordance with a flight manual that specifies 
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 performance standards that are at least equivalent to the 
 standards set out in Annex 8 to the Chicago Convention. 
SFAR No. 41 means Special Federal Aviation Regulation No. 41 of 
the United States of America. 
8 EN-ROUTE CLIMB PERFORMANCE 
8.1  The en-route climb performance of an aeroplane with the critical 
engine inoperative is to be determined taking into account all 
normal operating altitudes, operating weights, and anticipated 
temperatures. 
8.2 The en-route climb performance of a three- or four-engined 
aeroplane with the 2 most critical engines inoperative is to be 
determined taking into account all normal operating altitudes, 
operating weights, and anticipated temperatures. 
8.3 In determining the net flight path of an aeroplane to show 
compliance with subsection 12, the gross climb gradients 
established in accordance with paragraph 8.1 must be reduced 
by 1.1 % for twin-engined aeroplanes, 1.3% for three-engined 
aeroplanes and 1.4% for four-engined aeroplanes. Similarly the 
gross climb gradients established in accordance with paragraph 8.2 
must be reduced by 0.3% for three-engined aeroplanes and 
0.5% for four-engined aeroplanes. 
9 APPROACH CLIMB PERFORMANCE 
9.1 For paragraph 5.1 (b), the approach climb requirements are met if, 
in the approach configuration with the critical engine inoperative at 
a speed not more than 1.5 Vs, an aeroplane has a gross gradient of 
climb of at least: 
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(a) for a twin-engined aeraplane - 2.1 %; or  
(b) for a 3 engined aeroplane -- 2.3% or  
(c) for a 4 engined aeroplane - 2.4%. 
10 LANDING CLIMB PERFORMANCE 
10.1 For the purposes of subparagraph 5.1 (c), the landing climb 
requirements are met if, in the landing configuration an aeroplane 
has a gross gradient of climb of not less than 3.2% at a climbing 
speed not in excess of 1.3 VS with all engines operating. 
11 LANDING DISTANCE REQUIRED 
11.1 For subparagraph 5.1 (a), the landing distance for a jet-engined 
 aeroplane is: 
(a) for an aeroplane engaged in regular public transport 
 operations when landing on a dry runway, or in charter 
 operations when landing on a dry or wet runway - 1.67 
 times the distance required to bring the aeroplane to a 
 stop on a dry runway; or 
(b) for an aeroplane engaged in regular public transport 
 operations when landing on a wet runway: 
 (i) 1.92 times the distance required to bring the aeroplane 
      to a stop on a dry runway; or 
 (ii) the distance set out in the flight manual or operations     
      manual for operations conducted on wet runways. 
11.1.1  For the purposes of subparagraph 5.1 (a), the landing distance 
required in relation to a propeller driven aeroplane that is engaged 
in regular public transport, or charter, operations is: 
(a) for a landing at a destination aerodrome: 
(i) when the runway is dry - a distance equal to 1.43 times 
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     the distance required to bring the aeroplane to a stop; or 
(ii) when the runway is wet - a distance equal to 1.67 times the 
distance required to bring the aeroplane to a stop; and 
(b) for a landing at an alternate aerodrome - 1.43 times the 
 distance required to bring the aeroplane to a stop. 
11.1.2 Subject to paragraph 11.2, the landing distance required under 
paragraph 11.1 or 11.1.1 must be determined using information set 
out in the flight manual. 
11.2 For a landing on a contaminated runway, the landing distance required 
 is: 
(a) subject to paragraph 11.3, the distance set out in the flight 
 manual or the operations manual for operations conducted on 
 contaminated runways; or  
(b) the distance approved by CASA for operations conducted on 
 runways covered by slush, snow or a depth of water. 
11.3 For subparagraph 4.1 (d) and paragraph 5.1, an aeroplane 
engaged in private, or aerial work, operations must be operated 
so that compliance with the landing requirements is demonstrated 
using data set out in:  
 (a) the flight manual; or 
 (b) the manufacturer's data manual; or 
 (c) the approved foreign flight manual. 
Note The data contained in some manufacturers' data manuals is unfactored 
and makes no allowance for degraded aircraft performance. 
11.5 This subsection does not apply in the case of an emergency.  
 
12 OBSTACLE CLEARANCE REQUIREMENTS 
12.1 For the purposes of subparagraph 4.1 (ba), the take-off obstacle 
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clearance requirements are met if the net flight path of the 
aeroplane, following failure of the critical engine so that it is 
recognised at V t appropriate to a dry runway, would clear by at 
least 35 feet vertically all obstacles in the take-off area. For the 
purpose of meeting this requirement, the planned departure 
procedure may include a change of heading but, in that event, the 
planned angle of bank must not exceed 15°, the-change of heading 
must not be initiated prior to a point where the net flight path clears 
all obstacles by at least 50 feet and, for the duration of the turn;'the 
net flight path must clear by at least 50 feet vertically all obstacles 
in the take-off area. 
Note If an engine failure is recognised at or after V, (wet) during take-off 
from a wet or contaminated runway, the net flight path may clear obstacles 
by less than 35 feet, or, during a turn, by less than 50 feef. 
12.1A In paragraph 12.1, take-off area means the area calculated by the 
operator in accordance with paragraph 12.1.1 or subsection 
12A, at the operator's discretion. 
12.1B However, the operator is not required to calculate the area beyond 
the point on the planned flight path at which the net flight path 
complies with paragraph 12.4. 
12.1.1 Unless determined in accordance with subsection 12A, the take-
   off area is: 
(a) in the case of V.M.C. operations by aeroplanes below 22 700 
 kg maximum take-off weight - the area on either side of the 
 planned flight path within a lateral distance of 15(} feet 
 plus 0.125D where D is distance measured horizontally 
 along the planned flight path and commencing at the end of 
 the take-off distance available. Despite this requirement, the 
 area more than 1 000 feet either side of the planned flight 
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 path need not be considered unless the planned flight path 
 involves a change of heading in excess of 15°. In this latter 
 event the lateral area will continue to expand throughout 
 the turn and the limiting lateral distance shall become the 
 greater of 1 444 feet or the distance represented by 150 feet 
 plus 0.125D where D is measured to the point of completion of 
 the turn; 
(b) in the case of V.M.C. operations by aeroplanes at or 
 above 22 700 kg maximum take-off weight and all I.M.C. 
 operations - the area on either side of the planned flight path 
 within a lateral distance of 250 feet plus 0.125D where D is 
 distance measured horizontally along the planned flight 
 path and commencing at the end of the take-off distance 
 available. The lateral expansion of the take-off area may be 
 discontinued when the take-off area intersects the area of 
 probability of a radio navigation aid and the aid is available 
 for use by the pilot of the aeroplane. However, for an RNP-
 capable aeroplane engaged in an approved RNT operation, the 
 lateral expansion of the take-off area may be discontinued 
 when the take-off area intersects the RNP containment 
 specified in the approval as appropriate for the RNP type that 
 is: 
 (i) selected in the FMS by the flight crew; and 
 (ii) within the RNP capability specified in the flight manual 
       for an operation of that kind. 
12.2 In the application of paragraph 12.1, it is to be assumed that the 
point on the net flight path where a horizontal flight segment 
commences is the same horizontal distance from the end of the 
runway as the point where the gross flight path intersects the 
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height selected for the level flight acceleration manoeuvre. 
Note This paragraph,, requires the height selected by the operator for the 
level flight acceleration manoeuvre to be more than 35 feet higher than the 
height of the highest obstacle in the take-off area. 
12.3.1 For paragraph 12.1, an obstacle-clear take-off gradient, for a 
runway and a direction, published, in Aeronautical Information 
Publications, may be used for the part of the take-off area 
commencing at the end of the take-off distance available and 
extending for the length of the surveyed area on which the 
gradient is based, despite the fact that the rate of divergence of the 
surveyed area may be less than 4.125D and that the length of the 
inner edge of the surveyed area may be less than 300 feet. 
12.3.2 The requirements mentioned in paragraph 12.1 are met for a part 
of the takeoff area if the gradient of the net flight path in that part is 
not less than the obstacle-clear take-off gradient. 
12.3.3 The obstacle-clear take-off gradient is taken to be zero at the 
height of the highest obstacle within the take-off area. 
12.4 For the purposes of subparagraph 4.1 (c), and subject to paragraph 
12.5, the en-route obstacle clearance requirements are met if, in the 
en-route configuration with the critical engine inoperative the 
net flight path of an aeroplane under V.M.C. clears by 1 000 feet 
vertically all obstacles within 5 nautical miles of the aeroplane's 
track or, under I.M.C., by such greater distance as is determined by 
the accuracy of the navigation aid(s) used. At the pressure altitude 
required to achieve this clearance of the critical en-route obstacles 
the net flight path must have a positive slope. 
12.5 If compliance with paragraph 12.4 is not possible, a "drift down" 
procedure may be planned. For this purpose it must be established 
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that, following failure of the critical engine at any point during 
climb or cruise, a net flight path from that point to a suitable 
aerodrome will clear, by 2 000 feet vertically, all obstacles 
within 5 miles laterally of the aeroplane's track under V.M.C. or, 
in the case of I.M.C., obstacles within such greater lateral distance 
from the aeroplane's track as is determined by the accuracy of 
the navigation aid(s) used. 
12.6 The net flight path in the en-route configuration must have a 
positive slope at 1 500 feet above the aerodrome where a 
landing is assumed to be made following engine failure. If the 
aeroplane is to be landed at other than the destination or 
alternate aerodrome following an engine failure that aerodrome 
must be specified in the operational flight plan and be suitable for 
landing. 
12.7 The following factors must be taken into account when determining 
the net flight path in the en-route configuration: 
(a)  the effect of wind; 
(b)  temperature (forecast temperature may be used in the 
 determination of enroute net flight paths); 
(c)  pressure altitude; 
(d)  fuel and oil consumption; 
(e)  fuel jettisoning "- in accordance with an approved procedure, 
 consistent with reaching an aerodrome; 
(f)  the effect of ice protection systems when anticipated weather 
 conditions along the route indicate possibility of icing 
 conditions. 
12A ALTERNATIVE TAKE-OFF AREA REQUIREMENTS 
12A.2 Subject to paragraphs 12A.3, 12A.4 and 12A.5, the take-off area 
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consists of the area on either side of the planned flight path within 
a lateral distance calculated using the formula: 
 
90 metres + 0.125D 
where D is the distance measured horizontally along the planned flight 
path and commencing from the end of the take-off distance available. 
12A.3 Obstacles at a distance greater than 600 metres on either side of the 
planned flight path need not be cleared: 
(a) if the planned flight path does not include a change of 
 heading of more than 15°; or 
(b) in the case of operations conducted in V.M.C. by day. 
12A.4 If paragraph 12A.3 does not apply, obstacles at a distance greater 
than 900 metres on either side of the planned flight path need not be 
cleared. 
12A.5 Despite paragraphs 12A.3 and 12A.4, for an RNP-capable 
aeroplane engaged in an approved RNP operation, the lateral 
expansion of the take-off area may be discontinued when the 
take-off area intersects the RNP containment specified in the 
approval as appropriate for the RNP type that is: 
(a) selected in the FMS by the flight crew; and 
(b) within the RNP capability specified in the flight manual for 
 an operation of that kind. 
14 AEROPLANE CONFIGURATION AND PROCEDURES 
14.1 Paragraph 14.1 A applies if: 
(a) the manufacturer of, or the holder of the type certificate 
 for, an aeroplane has published advice, recommendations or 
 guidance (the information) about the performance of the 
 aeroplane in an emergency, unusual operating conditions or 
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 an abnormal configuration; and 
(b) the aeroplane is in the emergency, conditions or 
 configuration. 
14.1A The pilot in command of the aeroplane must take the information 
into account when planning the take-off or landing of the aeroplane. 
14.1B In subparagraph 14.1 (a), type certificate includes foreign type 
certificate within the meaning of paragraph 21.041 (1) of the Civil 
Aviation Safety Regulations 1998. 
14.2 Procedures to be followed consistent with this Order, including 
procedures anticipating engine failure at any time between the 
commencement of take-off and completion of landing, must be 
specified in the Operator's Operation Manual. The procedures so 
specified must be such that they can be consistently executed in 
service by flight crews of average skill and they must also be such 
that the take-off flight path with all engines operating is above the 
one-engine inoperative take-off flight path. 
 
TRANSITIONAL AND SAVINGS 
1. Clause 5 of Civil Aviation Amendment Order (No. 2) 2002 reads as 
follows:  
“5  Transitional 
5.1 An approval given under paragraph 13.3 of section 20.7.1B of the 
Civil Aviation Orders (the Orders) to operate a twin-engined 
aeroplane on passenger carrying regular public transport 
operations that was in force immediately before the 
commencement of subsection 3B of section 82.0 of the Orders is 
taken to continue in force as if subsection 13 of section 
20.7.1B and Appendixes I and II to that section were still in force. 
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5.2  A twin-engined aeroplane that was being operated in accordance 
with paragraph 13.4 of section 20.7.113, but not in accordance with 
an approval given under paragraph 13.6, immediately before the 
commencement of subsection 3B of section 82.0, may continue to 
be operated in accordance with paragraph 13.4 as if subsection 13 
of section 20.7.1B and Appendixes I and II to that section were 
still in force. 
5.3 A twin-engined aeroplane that was being operated in accordance with 
an approval given under paragraph 13.6 of section 20.7.113, that 
was in force immediately before the commencement of subsection 
3B of section 82.0, may continue to be operated in accordance 
with that approval as if subsection 13 of section 20.7.113 and 
Appendixes I and II to that section were still in force together with 
the airworthiness directive issued by CASA and known as 
AD/General/69. KM 
 
Aircraft types for charter 
We work with all well renowned aircraft operators providing high quality 
aircraft and complying with the regulations set forth by the Civil Aviation 
Authorities. If you need a business jet, we'll get you one. If you need a jumbo 
jet, we'Il get that too. Or any other type of small or large aircraft. Cargo 
planes or helicopters - you name them. We supply all kinds of aircraft for all 
kinds of missions. Anytime you need them. Anywhere you want them. 
Helicopters 
A heficopter is one of the most convenient and timesaving ways to 
transfer between the city and airport, alternatively an easy way to reach 
remote destinations. 
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Twin Pistons 
A economical aircraft range suitable for short distance flights. Aircraft 
seating capacity ranging from 3 to 8 passengers. 
 
Turboprops 
A wide range of aircraft suitable for short and medium distance flights with a 
duration of up to 2-4 hours. Aircraft seating capacity ranging from 4 to 70 
passengers. 
 
Executive Jets 
An Executive Jet is the most time efficient way of travel, suitable for 
medium or long distance flights. Aircraft seating capacity ranging from 4 to 
16 passengers. 
Airliners 
Large jet aircraft suitable for all kinds of flights. Aircraft seating capacity 
ranging from 50 to 400 passengers. 
Carqo Aircraft 
Any type of cargo. Ranging from short notice flights carrying vital spare 
parts up to large cargo aircraft that can transport any volumnious goods. 
Please note that actual aircraft can differ slightly from the description 
provided on this web site. Images and the floor plans are used for 
illustration purposes only. KT 
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Boeing 747 
From Wikipedia, the free encyclopedia 
 
The Boeing 747 is a widebody commercial airliner Boeing 747 
and cargo transport, often referred to by the                                       
nickname Jumbo Jet[14][5] or Queen of the Skies. It is  
among the world's most recognizable aircraft,[6] and 
was the first widebody ever produced. Manufactured  
by Boeing's Commercial Airplane unit in the United  
States, the original version of the 747 was two and a  
half times the size of the Boeing 707,[7] one of the  
common large commercial aircraft of the 1960s.  
First flown commercially in 1970, the 747 held the 
passenger capacity record for 37 years.[8] 
The four-engine 747 uses a double deck                    British Airways Boeing 747-400 
configuration for part of its length. It is available in Role  Wide-body jet airliner 
passenger, freighter and other versions. Boeing National origin United States 
designed the 747's hump-like upper deck to serve as  Manufacturer Boeing 
    Commercial Airplanes   
a first class lounge or (as is the general rule today) First flight Februarv 9. 
 1969[1] 
extra seating, and to allow the aircraft to be easily Introduction Januarv 22. 1970 
 with Pan Am[1] 
converted to a cargo carrier by removing seats and  Status Active 
installing a front cargo door. Boeing did so because primary users British Airways 
the company expected supersonic airliners (whose Cathay Pacific 
development was announced in the early 1960s) to Korean Air 
render the 747 and other subsonic airliners obsolete; United Airlines 
while believing that the demand for subsonic cargo Produced 1969-present 
aircraft would be robust into the future. [9] The 747 Number built 1.418 as of 
 Sentember 2010[2] 
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in particular was expected to become obsolete after Unit cost 747-100: US$24 
 million (1967) 
400 were sold[10] but it exceeded its critics'               747-200: US$39 million (1976) 
expectations with production passing the 1,000 mark 747-300: US$83 million (1982) 
in 1993.[11]  As of June 2010, 1,418 aircraft have     747-400: US$228-260 million 
been built, with 109 more in various configurations                                               (2007)  
                                                                                                     747-81: US$317.5 miilion[3] 
remaining on arder.[2]                                                                         747-8F: US$319.3 million 
                                                                                                     Variants Boeing 747SP 
The 747-400, the latest version in service, is among Boeing VC-25 
the fastest airliners in service with a high-subsonic Boeing E-4 
cruise speed of Mach 0.85-0.855 (up to 570 mph,                           Boeing 747-400 
920 km/h). It has an intercontinental range of Boeing 747-8 
7,260 nautical miles (8,350 mi or 13,450 km).[12]            Boeing 747 LCF 
The 747-400 passenger version can accommodate 
416 passengers in a typical three-class layout or 524 passengers in a typical two-
class layout. The newest version of the aircraft, the 747-8, is in production and 
flight testing in late 2010. Deliveries of the 747-8F freighter version is scheduled to 
begin in mid-201 l, with the 747-81 passenger version to follow in late 2011. The 747 
is to be replaced by the Boeing Y3 (part of the Boeing Yellowstone Project) in the 
future.[13] 
Contents 
 1 Development 
  1.1  Background 
  1.2  Airliner proposal 
  1.3  Design effort 
  1.4  Production plant 
  1.5  Development and testing 
  1.6  Entry into service 
  1.7  Improved 747 versions 
  1.8  Future developments 
 2 Design 
 3 Variants 
  3.1 747-100 KX 
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Airbus A380 
From Wikipedia, the free encyclopedia 
 
The Airbus A380 is a double-deck, wide-body, four-engine airliner 
manufactured by the European corporation Airbus, a subsidiary of 
EADS. The largest passenger airliner in the world, the A380 made its 
maiden flight on 27 April 2005 from Toulouse, France, and made its 
first commercial flight on 25 October 2007 from Singapore to Sydney 
with Singapore Airlines. The aircraft was known as the Airbus A3.YX 
during much of its development phase, but the nickname Superjumbo 
has since become associated with it. 
The A380's upper deck extends along the entire length of the fuselage, 
and its width is equivalent to that of a widebody aircraft. This allows 
for an A380-800's cabin with 5,146 square feet (478.1 m2) of floor 
space; 49% more floor space than the current next-largest airliner, the 
Boeing 747-400 with 3,453 square feet (320.8 m2), and provides 
seating for 525 people in a typical three-class configuration or up to 
853 people in all-economy class configurations. The A380-800 has a 
design range of 15,200 km (8,200 nmi; 9,400 mi), sufficient to fly 
from New York to Hong Kong for example, and a cruising speed of 
Mach 0.85 (about 900 km/h or 560 mph at cruising altitude). K] 
Contents 
• 1 Development 
• 1.1 Background 
• 1.2 Design phase 
• 1.3 Production 
• 1.4 Testing 
• 1.5 Production and delivery delays 
• 1.6 Entry into service 
• 2 Design 
• 2.1 Overview 
• 2.2 Flight deck 
• 2.3 Engines 
• 2.4 Advanced materials 
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• 2.5 Avionics architecture 
• 2.6 Systems 
• 2.7 Passenger provisions 
• 2.8 Integration with infrastructure and regulations 
• 2.8.1 Ground operations 
• 2.8.2 Takeoff and landing separation 
• 3 Future variants 
• 3.1 Improved A380-800 
• 3.2 A380-900 
• 3.3 A380-800 freighter 
• 4 Market 
• 5 Orders and deliveries 
• 6 Commercial operators 
• 7 Incidents and accidents 
• 8 Specifications 
     A Qantas A380 takes off at London Heathrow 
 
    Role                      Airliner 
    National origin Multi-national 
    Manufacturer  Airbus 
    First flight         27 April 2005 
    Introduced        25 October 2007 with Singapore Airlines 
    Status             In production 
    ' Primary users Emirates 
                   Singapore Airlines Qantas 
                    Air France 
    Produced           2004-present 
    Number built    56 (as of 18 November 2010)[1] 
    Unit cost             US$346.3 million [2]     Mb 
Passenger provisions 
Onboard features expected to reduce travel fatigue include a quieter 
interior and greater cabin air pressure than prior aircraft; the A380 
produces 50% less cabin noise than the 747-400 and is pressurised to the 
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equivalent of 1,520 m (5,000 ft) altitude versus 2,440 m (8,000 ft) on the 
747-400.[136][137] The A380 has 50% more cabin area and volume, larger 
windows, bigger overhead bins, and 60 cm (2.0 ft) extra headroom versus 
the 747-400.[138] In a 10-abreast configuration on the main deck, the 
A380's wider cabin allows for up to 48 cm (19 in) wide economy 
seats,[139][I40] versus 44.5 cm (17.5 in) on the 747-400.[141] The A380 can 
also accommodate up to 1 l-abreast configurations, [142] and its maximum 
certified carrying capacity is 853 passengers in an all-economy-class 
layout.[40] According to Airbus, a typical three-class layout on the A380 
accommodates 525 passengers, with 10 first, 76 business, and 439 economy 
class seats.[88] Planned and announced configurations go from 450 
passengers, used by Qantas, to 840 passengers, to be used by Air AustralJ 
[143][144]
 
 
The A3 80's full-length upper and lower decks are connected by two 
stairways, fore and aft, wide enough to accommodate two passengers 
side-by-side; this cabin arrangement allows multiple seat configurations 
of the Airbus A380. Some operators configured their aircraft for three-
class service and developed special amenities for a number of passengers 
paying for first class or business class tickets, such as spacious private 
cabins with separate beds, lounges, and fully reclining seats. Airbus's 
initial publicity stressed the comfort and space of the A380's cabin,[145] 
anticipating installations such as relaxation areas, bars, duty-free shops, 
and beauty salons. [96] 
On its A380s, Air France has installed an electronic art gallery 
exclusively for first class and business class passengers.[146] Singapore 
Airlines offers twelve partly-enclosed first-class suites on its A380s, each 
featuring one full and one secondary seat, a full-sized bed, desk, and 
personal storage.[147]  Four of these suites, C and D on rows 3 and 4, have 
dividing walls that can be removed to create two double suites with two 
beds modified into one double bed.[148][149] Qantas Airways has shown a 
product for a long flat-bed that converts from the seat but does not have 
privac doors.[150] Emirates's fourteen firstclass private suites have shared 
access to two "shower spas".[151][152] First and business class passengers 
have shared access to a snack bar and lounge with two sofas, in addition 
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to a first-class-only private lounge.[153]  It has been suggested that the 
significantly high levels of customisation of the planes has slowed down 
production speeds and increased costs.[154] On Qantas' A380s there are 6 
self serve snack bars (4 on the lower deck for First Class and economy, 2 
on the upper deck for Business and premium economy) and there is an 
on-board lounge for First and Business class passengers at the front of the 
upper deck.[155] Virgin Atlantic Airways already offers a bar as part of its 
"Upper Class" service on its A340 and 747 aircraft, and has announced 
plans to include casinos, double beds, and gymnasiums on its 
A380s.[156][157]   M 
Orders and deliveries 
Main article: List ofAirbus A380 orders 
and deliveries 
   
Seventeen customers have ordered the A380, including an order from 
aircraft lessor ILFC and one VIP order by Airbus Executive and Private 
Aviation.[202] Total orders for the A380 stand at 234 as of 8 June 2010; 
Airbus expects 20 more orders in 2010.[203][204][205] 
The biggest customer is Emirates, which in June 2010 increased its order 
by 32 aircraft to 90 total, or nearly 40% of all A380 orders at the 
time.[206] A total of 27 orders originally placed for the freighter version, 
A380-800F, were either cancelled (20) or converted to A380-800 (7), 
following the production delay and the subsequent suspension of the 
freighter programme. In mid-2009, Airbus planned to deliver 20 or more 
A3 80s in 2010,[207] but in mid-December 2010 expects to deliver 19 by year 
end. [208] 
 
Delivery takes place in Hamburg for customer from Europe and the 
Middle East and in Toulouse for customers from the rest of the 
world.[209M2
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A380 fir net orders, by year [210][211] 
 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total 
A380-
800 
78 0 34 10 10 24 33 9 4 32[212] 234 Orders 
A380-
800F 
7 10 0 0 10 -17 -10 0 0 0 0 
Deliveries A380-
800 
0 0 0 0 0 0 1 12 10 18[213] 41[213] 
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Fig-1 Directions and Dikbalas. (1-19-23 Silpa Prakash) (P.53) 
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Literature on Animal urine 
 Volume output of urine 
 Horse - 3-18 ml/kg b.wt./day (William, 2005) 
 Elephant - 45-60 L/day (Benedict, 1936) 
 
 Specific gravity of urine 
 Horse - 1.040 (1.025-1.060) (William, 2005) 
 
 Freezing point values of urine (-177 to -200 C) and pH of urine 
(7.0-8.0) in horse (Padodara, 2010) 
 
 The urine of the horse has high concentration of carbohydrate and 
phosphate, which seem to precipitate on standing. The secretions of 
mucus probably provides a carrier for this content and prevent their 
collection in the renal pelvis that’s why equine urine is somewhat 
thick and syrupy (William, 2005). 
 
Reference: 
1. William, O.R. (2005). Duke’s Physiology of Domestic animal, 12th 
edition, Panima Publishing Corporation, New Delhi. Page-105 
2. Padodara, R.J. (2010). Practical Manual of Vet. Biochemistry, 
College of Vet. Sci., JAU, Janagadh. 
3. Benedict, F.G. (1936). The Physiology of the Elephant. 
Washington, DC, Carnegie Institute of Washington. Page-302 
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(1) 
 htt://chestofbooks.com/animals/horse/Health-Disease-Treatment-
1/The-Quantity-And-Composition-Of-The-Urine.html 
 This section is from the book “The Horse - Its Treatment In Health 
And Disease”, by J. Wortley Axe. 
 Veterinary Captain F. Smith, ina paper contained in the 
Proceedings of the Royal Society gives the following instructive 
table showing the mean composition of the urine of the horse for 
twenty-four horse at res and at work :- 
 Rest.  Work. 
Quantity…. 8.689 pints  7.877 pints. 
Specific gravity… 1.036  1.036 
Total solids… 8.144  8.188 
Organic solids… 5.115  5.368 
Inorganic solids… 2.94  2.820 
Urea…  3.4744 oz.  
Ammonium carbonateas urea…  4626  
Ammonia… 887  .187 
Benzoic acid… 23   
Hippuric acid…   549 
Phosphoric anhydride… 046  067 
Sulphuric anhydride… .375  539 
Other sulphur compounds… .258  .271 
Chlorine… 1.118  775 
Calcium oxide… 121  067 
Magnesium oxide… 105  093 
Potassium… 1.290  954 
Sodium… 088  064 
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(2) 
 Journal of Animal and Veterinary Advances Year: 2004/Volume.3/ 
Issue:9/Page No.: 586-589 DOI: 10.3923/java.2004.586.589 
Physical and Biochemical Contents of Camel, Cattle, Goat and 
Human Urine Salwa, M.E.K., M.S. Ali, H.A. Samia and A.M. 
Majid Abstract: Twenty-eight urine samples were collected 
healthy, male and female, young and adult camel (Camelus 
dromedarus), cattle, goat and human. Samples were physically, 
chemically, microscopically, and biochemically exminaed for 
determination of pH, specific gravity, chloride, phosphate, 
sulphate, bicarbonate, uric acid, urea, creatinine, creatine, total 
protein, albumin, macro elements (Ca++, mg+, Na+, K+) and 
micro elements (Zn++, Co++). The data of these parameters have 
been compated with the available literature, and discussed in 
respest to the peculiar feature of the camel. The results obtained 
showed that camel urine was superior followed by goat, cattle and 
human urine; pronounce highly values in camel urine of potassium, 
urea and total protein, while sodium, uric acid and creatine were 
very low as compared to other species. \b 





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\ 	S//\ )	hDA H%:%	0/	%5'\[q
^ ./5'j
d ./5'\]9^;
p ./5'\\
X ./5'\j
Y ./\5'^]
W ./\M!K5'Wp
q ./\5'Wp
j ./\DWW=Wq5'X^
\] ./\Dj\5'Xp
\\ ./\D\'^'d5'Y
\^ QV3\[\\q[\
\d 	S//DWj5'dp
\p ./!KDq]=q\5'dX
\X ./3#)DA :5'dX
\Y 	5'q
\W ./M!25'Wp
\q '()I)+! A55'\[pW
\j /4M!2DpW=pq=5'WY
^] ./K!D\X=\Y=5'Xj
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^\ 	4^[p[X
^^ 	4>'\pDW^5'^]W
^d ./4>'\pDWd5'^]q
^p ./K!XDqp5'^Y\
^X ./3 	5'Y\
^Y ./&./	 5'jd
^W ./	0/H	%!25'\p
^q ./#*) D\^Y=\^W=\^q=5'\^p
^j ./n#_@%/D\pj5'\^Y
d] ./1u!	 D\p=\X=\Y=\W=\q=\j=^]5'd
d\ ./Ddp=dX5'X
d^ *HC-/C'	/ '4	5'Y=W
dd 	 )	hDA H5'\j
dp Enternet Goougal 5' \ % \d (Australion Govt. Se.20-7 1B 1 
SSUE-5 11/6/2005
dX Enternet Goougal Aircralttypesturcharter5'\
dY Enternet Goougal Boeing 7475'\
dW Enternet Goougal Boeing 7475'^
dq Enternet Goougal Boeing 747 
Year Total 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1996 
Orders 1527 1 5 2 25 70 48 10 4 17 16 26 35 15 36 56 
Deliveries 1418 0 8 14 16 4 13 15 19 27 31 25 47 53 39 26 
dj Enternet Goougal Boeing 747
Year 1989 1988 1987 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 
Orders 56 49 66 84 42 23 24 14 23 49 72 76 42 14 20 29 
Deliveries 45 24 23 35 24 16 22 26 53 74 67 32 20 27 21 22 
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p] Enternet Goougal Airbus A 380 p.1
p\ Enternet Goougal Passenger provisions
p^ Enternet Goougal orqers and deliveries
pd Enternet Goougal orqers and deliveries
pp 	43	!	 5'^WqD^X^%^Y]
pX ./5'^WqD^Yd
pY ./5'^WqD^YX
pW ./DW^5'^]W
pq ./+3&(/!	 5'^]W[^]qDWd=Wp=WX=WY=WW
pj ./5'^]jDWq=Wj=q]
X] ./5'^\]D\]\
X\ ./5'\WdD\Yd
X^ 	43	!	 5'^Y]Dqp=qX
Xd ./5'^Y]Dqj
Xp ./5'^Y]Djp=jX=jY
XX ./	5'd\dD\\\
XY ./		 5'^qD^X=^Y
XW ./5'd\DX]
Xq ./5'd^DXd=Xp
Xj ./5'dpDW\
Y] 		DA :!	 5'^XD\%X 
Y\ ./5'^YD\]%\X
Y^ ./5'^WD^p
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Yd ./ )	hDA H!	 5'\d
Yp ./*0e*A:!	 5'\dYDWj
YX ./70}3&0#/4(^\[^d
YY ./80(/!	 5'^^dDj\
YW ./&3 /!	 5'\jjD\%Y
Yq ./3
3&/!	 5'\WjDpX
Yj ./	!	 5'^jp=^jX=Dd\%dY
W] :&35'dd^
W\ m%3(5'q[d[^)d
W^ 	7}I0/?!	 5'\qWDd]
Wd ./!7}I*A:!	 5'^\jDXp
Wp ./	!	 5'^jqDYp=YX
WX ./3 	!	 5'qXD^=d
WY ./&3 /!	 5'\jdDqj=j]
WW ./5'\jpDj\=j^=jd
Wq ./w4	>!4	 /!	 5'^^]DY^=Yd=Yp
Wj ./w4	>!4	 /!	 5'^^]DYX=YY
q] References - William O.R. (2005) Duke’s Phusiology of Domestic 
animals - 12 th edition panina publishing Corporation New Delhi 
page-105 
Benedict F.G.(1936) physiologe of the Elephant Washington D.C. 
Carnegic institute of Washington page-302


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 Kuver their self in the celestial ear named Pushpak, Made by 
Vishwarma (P. 2186)
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   He made him the king of yakshas with a present of 
Pushpak the celestial carrilage. 
   Ravan seized by Force the Pushpak car of kuver who 
cursed him by saying you will not be able to rpde on this car. 
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   After giving the kingdom of lanka to vibbishan Ram 
orossed the ocen in the celestial car known as pushpak. (VP 29/53) 
   When they had all gone Ramchandra whith sugreve 
Vibhishan Lakshman-Sita amdtianaman Rod in the Pushpak car 
and showing Seeta the beauteses of the Forest Reached kisindha 
Proceeded in the same car to Ayodhia (VP 29/58) 
   Ramchandra then allwed Vibhishan and Sugreve to 
retarn to their own countries. He gave them Valuable Presents and 
advised them kow to perform their duties pushpakviman was 
retarned to kuver. (VP 291/69) 2\ 
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^ e:0*0 :Z\[\^[jp
d e:0*0 :ZX[^[\X
p  /H*0 :Z*0\[\^[q^
X \[\^[qd
Y \[\^[jp
W \[\^[p
q \[\^[Y
j \[\d[^W
\] \[\d[^^
\\ \[\p[pp
\^ \[^d[qW
\d \[dY[^^
\p \[dY[^d
\X \[dq[YW
\Y \[dq[XY
\W \[dj[dj
\q \[pq[Yq
\j \[X][\
^] \[Yq[\j
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^\ \[Yq[p\
^^ \[YW[Xq
^d \[Wq[\
^p \[Wj[\q]
^X \[jp[^d
^Y \[\]\[^^
^W \[\WW[dj
^q \[\q[q
^j \[\\q[\X
d] \[\\j[\j
d\ \[\^][YY
d^ \[\^][X\
dd \[\^\[YW
dp [\^X[Y
dX \[\^X[q
dY  /H*0 :Z\[^[\W
dW \[\p[Yq
dq \[^W[YW
dj \[^W[\W
p] \[d^[Xq
p\ \[p][X
p^ \[p\[pW
pd \[XX[Y^
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pp \[XX[Yj
pX \[Y\[WX
pY \[Y\[p^
pW \[Y\[q
pq \[Yd[\dX
pj \[Yq[^\
X] \[YY[j
X\ \[Yj[\d
X^ \[W][\\
Xd '9.+*0 :ZWt^][XW
Xp WtZ\\[^^
XX WtZ\Y[\q
XY WtZ\j[p
XW **0 :Z\[\^[\\^
Xq (tZ\[\Y[\^
Xj \[\X[^X
Y] \[\X[dd
Y\ \[\X[dj
Y^ \[\X[p\
Yd \[\X[Y^
Yp \[\X[Xd
YX \[^][Yd
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YY \[^][\p
YW \[^\[W\
Yq \[dX[d^
Yj \[dp[pd
W] \[dp[pX
W\ \[dp[Xj
W^ \[dY[Wp
Wd \[dY[WX
Wp \[dY[\d]
WX \[dq[XX
WY \[dq[Xd
WW \[dj[Y\
Wq \[p][pd
Wj \[p\[\Y
q] \[p\[XW
q\ \[p\[^\]
q^ \[pd[d\
qd \[pp[WY
qp \[pX[X
qX \[pX[Wq
qY \[pX[j^
qW \[X\[YW
qq \[X\[Yq
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qj \[X\[YW
j] \[X^[qp
j\ \[Xq[YY
j^ \[Xq[W\
jd \[XY[d]
jp \[Xj[dp
jX \[Y^[j
jY \[YX[pq
jW *$2Z^[\p[dY
jq ^[\p[dq
jj ^[^p[dW
\]] ^[pd[\^
\]\ ^[X^[q
\]^  ^[Y\[\p
\]d ^[W^[^Y
\]p ^[qd[X]
\]X ^[qd[Y^
\]Y ^[qp[W^
\]W ^[qX[^j
\]q ^[jq[dq
\]j (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the Science of dealing with the study design, building and 
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operation principles of air crafts. The father of tis science is sir 
Gerge Cayley.
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&3NWe have all heard and about the ancient religious of 
India. It is the Land of the great Vedas, the most remarkable work 
containing not onlgr religious ideas for a perfect life but also facts 
which all the Science has proved true. Eletricity, Radiam, Eletrons 
ai rshipall seem to be known to the seers who found the Vedas. 
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